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II. De lnVentione Centri OfcilUtimis. <Per Brook 
Taylor Armig. Regal. Societat. Sodal. 

Definitio. 

Efi Centrum OfciUationis pun&um quoddam in corpore pen- 
dulo, cujus vibrationes finguU eodem modoatq^ eodent 
tempore peraguntur, ae fi illudfolum ad eandem dijlan- 
tiam a pnnUe fufpenfionis filo fujpendereiur ; 

13 ER. fe vix fatis manifeftum eftin corpore aliquo dari 
, hujufmodi pun&um : utpote cujas acceleratio de- 
beat, Qer hanc def") in omnibus inclinationibus corporis 
penduli ad Horizontem, perinde efie, ac fi a propria tan- 
tiiro gravitate urgeatur ; reliquis paniculis totius corpo- 
ris ejus rnotum proprium haud perturbantibur. Itaqj in 
ordine ad inventionem hujus Centri, prasmittenda eft 
una atq^ altera propofitio, unde conftet tale pun&um 
dari. 

Prop. i. Prob. i 

In corpork QfciUantis dath quavis ittclinatione ad Hori~ 
zontem, invenire punSum cnjm acceleratio perinde fit, 
ac fi ab ipfius propria tantum gravitate urgeatur. 

Sit A B D corporis propofiti fe&io in plano ad Hori- 
zontem perpendiculari, in quo movetur centrum gravi- 
tatis G, centro fufpenfionis exsftente C. Diftsnguatur 
corpus in ekmenta prifmatica piano A B D perpcndi- 

C 2 cularia» 
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cularia, sdeoque Horizond 

femper paraljela 5 ut facile 

patehit ex motu centri gravi- 

tatis G in piano illo A B D. 

Atq; ob hujufmodi fitum, 

tale elementum quodvis fpe- 

ctari poteft tanquam puridhim 

Phyficum p in plano eodem 

ABD ad pun&um z loca» 

tum. Reducatur itaq; corpus 

P ro pofitum in planum Fhyficnm A B D conftans ex hu- 

jufrnodi particulis p. 

In hoc plano ut inveniatur pun&um O, cujus accele- 
ratio propria non mutatur ab actionibus particularum 
reliquarum, attendendum eft ad vires particula? cujufvis 
fingularis p in punfto z fit#. Nam cx hifce viribus con- 
jun&is oritur plani totius motus abfolutus f cujus ope 
datur motus punfti cnjufvis propofiri ' y unde. viciffim 
invenitur pundum cujus motus eft datus. 

At urgetur particula p a vi propriaj gravitatis; quse fi 
partium cohaefio diffolveretur, in dato tempore minimo, 
datam produceret accelerationem motus in perpendiculari 
ad Horkontem z*y. Ad C z duc normalem y x, & refol- 
vetur acceleratio zy in partes zx 8; x y. Ob corporjs 
rigidifatem, tollitur vis zx per refiftentiam puncli C. At 
vi reliqua x y trahitur fpatium.ABD in gyrum circa 
pun&um C 5 &. duftahorizontali C o 8c perpendiculari 

C s 

z s, erit ea ut =— : Nempe ob . gravkatis vim datam, & 

v» Z 

fimilia triangula x y z & s C z. Ergo . vis particulas p ad 

C s 
movendutn fpatium ABD eft ut = — * p- 

Ad has vires in unum colligendas, fit O pun&urn in- 
variabile, in linea ad libitum du&a Sc ad diftantiam ad- 
hac, incognitam CO. Tum erit vis particula? p ad mo- 

vendum 
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C z C s C s 

vendum punftum 0,ut~- K £-- * p, hoc eft ut ^—-x p. 

Accekrado autem, quam tribuit p eidem pun&o O, erit ut 

„ ^ — • Itaqj, applicata vi illa ^, x p ad hanc ac- 

C z G z " v/ vJ 

CO»Cs . . Czq : 

celerationem-jp 7 ent quotiens „ ' . * p particu- 

Ja> . quae, fi in ipfo punfto O fingatur raoveri cum eadem 

. CO*Cs . . . 

acceleratione — a eundem omnmo produceret 

C 7 q : 

motum, . quem in eodem puncto O producit particula p. 
Hinc demum reducitur Problema ad motuum Thcorcma 

C s 
notiffimum: Applicata enim fumma virium^jr x p ad fum- 

C Z Q ■* 

ttiam particnlarum jz~%, x p, erit quotiens acceleratio 

abfoluta punfti O. Dein dudta perpendiculari O o, 
& pofita hac acceleratione sequali dar« accelerationi 

— - ipfiuspuncri 0,dabitur diftantia CO. Sit enim ^- = d, 

8c (juxta methodum fkxionum) C s * p = M, 6c Cz q : 

x p = C. Tum ob C O invariabilem erit fumrna om- 

C s M c _ 

nium vinum _— * p = ^.0 Sc fumma orrmium pam- 

\AJ Kj\J 

cularum ^— - — * P = ttt^ — * Unde, applicata fumm& 
C O q *. C O q : 

M 
momentorum ad fummam corporum, erit -^ s CO = ct 

d C 

adeoq^ C O = — -. Irtventis igitur C & M, per Fluxia- 

num methodum inverfam, dabitur C O. O^. E. L 

Cor. A centro gravkatis G ad horizontalem Co due 
perpendicularem G g, & fit corpus ipfum A B C = A, 

Turo 
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Tum ex notiffima indolecentri gravitatis erit M = Cg x A. 

dC 

UndeeftCO = ^ — «-7• 
C g * A 

Prop. %. Tbeor. s. 

lifdem Pofitis. du/£raiur tmnStnt» O in reffa C G tranfe.m 
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= CGq:-f Gzq: + 2CG*Gfc 
Eft ergo C = (aggregato om- 
niutn C z q : * p =) aggregato 
omniumCGq: * p + Gzq: x p 
— * CGxGF x p-f 2 CG x 
Gf x p. At ob ccntrum gravita- 
tis G, eft aggregatum omnium 
2 C G x G F « p = aggregato 
omnium 2 C G x G f x *jp. Quare 
eft . C = aggregato omnium 
CGq:»p+Gzq ; ,p^CGq:« A + D. At enim 

t*Tt~**CO =^j- ErgoCO = CC +-5^. 
Q. E. D. 

Cor. Hinc datur parallelogrammum C G x G O. Eft 
enim GO= F cTa* At dantur A & D. Qaare datur 

©GxGO=-« 

A 



Prop. 4. Theor. 3. 

Iifdem pofitis, /1 i» pnnUo O conftituatur fartieula fhyfica 

C G A 

— Yji — qn£ fropria gravitate agitata Ofcilkt circtt 

funUum C t, Jpatij A B C motnt perinde omnino erity 
acji agitaretur ab Ofcillatione ipfiut corporis A. 

Conftat tam ex Natura centri gravitatis, quam p er Prob 

. r/l . CG«A . " C z q: * p 

1. Elt enim aggregatum omnium -7^7?— — 

C 
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Prop. 5. Prob. 2, 
Datis corporis cujtifvis magnitudine A^ centro gravitatis 
G, & pun3o fuffenfionis C. Invenire ejujdem cen- 
trum Ofctllationis 0. 

Fit per Theor 1. inveniendo quantitatera C 3 vel per 

Theor. 2. quasrendo quantitatem D. 

Scbolium, 

Ad infHtuendnm calculum in cafu parriculari, eiigenda 

eft quantitas C vel D, prout fuggerit natcra figurae pro- 

pofits. Dein dari earum alterutra, alrera iteni dabirur 

per sequationem (Prop. 3.J C = CGq: * A 4- D. Un- 



D 



de etiam dabitur pgr. CGkGO= — (Cor.Prop. j.J 
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Cujus ope, ex datis centro gravita- 

tis Sc punfto fufpenfionis, daturcentrum Ofcillatlonisper 
folam divjfionem. Quare in quolibet cxempio femper 
commodifiimum erit hoc pareilciogrammura prinuim 
eruere, vei per computum ipfius D, ve! per quantitarern 
C, ex idonea afiurnprione centri fufper.fionis. 

Supereft, ut h«c exemplis aliquot 
illuftremus. 

Ex. 1. Sit figura propcfi-a Pyramis 
A D C, cujusbafis eff pgr. A D, fitquj 
moius centri gravitatis in plano rnnfcun- 
te per verticem C Sc diametru n bafi> 
E F lateri A B paraiieiam. 

Ad calculum commodiffime inft-tuen- 
dum, fit ipfe vertex C cencriHi faip: n- 
fionis. Tum ad mocium Prob. x. redu- 
catur figma ad planurn phyfi um tri- 
anguli Ifofcelis CEF, in qu.) e f paral- 
JeiaipfiEF repraftmat hneam phyficam 
ex particuiis p compofitam. Sit C H - a. 

HF 
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HF=b, 8cCh = x, Tum ex natura figura* erie 

b x 
e h = — j & particula p fita ad pun&um z erit ut x ; vel 

Potius, fa&o h z = v, erit v x elementi prifmatici bafis, 
& p erit ut v x x. Unde erit C = C zq .' « v x x = V x x? 
+ x r v 2 x. Ideoq; fumma omnium C z q : * p in linea 

X X V3 

h z erit v x x3 -| 3 & in jinea e f (pro v po- 

, bx\ . . .„ 6 b a 2 + 2 b? . 

nendo — ) erit fumma llla * x x+. Qnde 

a / ? a3 

iteium capiendo fluentem, & pro x fcribendo a, erit 

_ 6 b a 2 + 2 b3 

C = • x a 2 . Eft autem pyramis ipfa A 

2 b a a 
= j 8c diftantia centri gravitatis G a vertice C 

3 C 

eftCG=-a. Unde- —CGq: ^^^CGxGO 

4 A x A 

? a* + 16 b 2 

= ^ . — - — • 

80 

Ex. 2. Sit figura propofita Conus reftus defcriptus ro- 
tatione trianguli ifofcelis E C F circa perpendiculum 
CH. 

Hic iterum fumpto vertice C pro centro fufpenflonis, 
& faftis C H = a, H E = b, C h = x, h z = v, ut 

. . , b b . 

fuprajent p = 2 x v * v — xx — vv; unde C= 2 vx 

31 3. 



k x x ' + v"T k V — x x — v v. Sit B fegmentum cir- 

cuii diametro e f defcripti, quodadjacet Abfciffie h« = v 5 

D 8cOr> 
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& Ordinatse ■/ — x x — v v ; tum erit fumma omniuru 
aa 

C z q : x p in recH h z = 2 j x : — x 2 B — hv 

* 4 a^ 

Et quando v = e h, erit hasc fumma 

4 a 2 + b 2 



x — X 

a~ 



v- 



4.a 3 - 



x 2 E 5 cujus duplum 



ix J B eft 



2 X x 

4 a* " aa 

pars ipfius C in redM e f. Eft autem area B ut x 2 5 fit 

a a 2 -+ b 2 
ergo B = c x 2 ; atq$ pars illa ipfius C erit .„ 

4a* ■+• b 2 
* c i x+.Unde capiendo fluentem erit C=~ * c a?. 

Eft autem conus ipfe A = f c a?, & C G = l a. Unds 
C 

A 



r , ^ D 3 a 2 + 12 b% 



_ Atq^ ad hunc modum procedir. calculus in alijs figurjs, 
ubi rationes C h ad h e, & h z ad p funt magis com~ 
pofitjB.., 



F 



Ejf. 5. Ut pateat ratio calculi quantitatis D, fit figura 

propofita parallelepipedon, 

cujus facics Horizonti per- 

pendicularis,& paralkla pla- 

no motus centri gravitatiseft 

ABD. Duc diamefros E F 

& H I, & fit altitudo ele- 

mentorum p, : : & fit t r pa- 

raliela H I h & G F = a, 

G H = b, G s = Xj & s z s= v. Tum erit D = v x x x 

•+• i v v v. Unde ipfius D pars in re&& t r erit 2 b x x* 

4- *hi i «*atc(,iterarJi furaendo fluentis duplum, erit 

D 



A H 


t 


F 
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D - ±L5L+iJiii. AtquieftA 

3 

D aa-fbb t ~ „ j 

_ — — — - B B quad. 

A | 12 



= 4a b; unds eft 




E*. 4. Sit ukimutn exemplum in Sphaeri, cujuscirculu- 
maxirnus B t r, diameter A B, Sc 
centrum G. Tum du&is lineis ut in 
Schernate fatis patent, erit d = G sq: 
* p -f Gm q : „ p. At fumma om- 
nium Gsq: „ p in re&a t r eft 
G s q : du&um in aream circuli dia- 
metro t r defcripti. Item fumnia 
omnium G M q •• * p in recH k i eft 
G m q : x aream circuli diametro k i 
defcripti.Unde ftatim conftat effeD — quater fluentiipfius 
Gsq: in aream circuli cujas diameter eft t r. Sit ergo 
carea circuli cujus radij quadratum eft 1, Sc ficG A = a, 
8c G s = x, Tum erit d = 4xxx*caa-—cxx 
= 4 c a*i x 2 — 4 c x x 4 . Unde fumendo fiuentem, 8c 

faciendo x = a> erit 

Unde — = — a a. 
A 5 
Ob affinitatem folutionis libet his fubjungere Prob« 

lema de inventione Centri Percufiionis. 



D — — c a 5 - Eft autern A= — c a». 
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Prop. 6. Prob. 3. 

Corpork cnjufvis circadatum pun&um rottti, invcnirc Cett- 
trum Percufjionis ; pnnUnm fcilicet tds^ nt Corpns in 
illud impir/gens, & eadem opera foiutum & pUn(*o fuj* 
fenjionis, ttcqw huc neqm illuc inclintii, 

Pr imum conftat boc pnnctum quarri debere io plaao 
motus centri gravitaris. Si enim corpus rcfolvatur in e* 

D 2 leasent» 
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fcmema prlfmatica 
plano iftinormalia, 
fercntur ea inotu 
fihi parailelo 3 un- 
de pjomenta ex u- 
traqj parte iftius 
plani erunt a?qua- 
liaiadeoq^perrefi- 
ftentiam fadhm ia 
hoc plano, corpo. 
rispunctumnulium 
de eo pelletur. Sit 
ergo planum illud 
A N B, ad quod re- 
ducetur corpus per contra&ionem elemeutorum prifma- 
ticorum in particutas p ad pun&a z fitss, ut. in Prob. 1. 
In hoc piino fir C cenfrum rotaiionis 5 auc (altem ejus 
proje&io faclta per lineam per- endicularem in hoc pla- 
num demifum ; 8c fit Q pun&um quafitum. Pcr C duc 
ad libitum C £, in qua fume pun&a duo z8c£, ita ut. 
du&is zQ, 8t? Qj.fit angulus G zQ obtufus, 8c angulus 
GSQ acutus: atque in punclis z Sc £ fint particulse 
p Sc **. Tum ad C £du#is normalibus z r 8c £r, quae 
fi. t ad inuicem ut C z ad C £, ijs tepraefentabuntur, 
vel citates abfoiutae particularum p Sc «". At harum 
veiocitatum partes qusefunt in direclionibus z Q& £ Q, 
tolluntur per refiftentiam punfti Q. Ad Q. z Sc Q§ 
duc normales C D 8c C d, 8r ob angulos sequale s 
zGD = r z Q, & ? C d = r § Q, velocitatum partes re" 
liqua?, in dirc&l nibus ipfis Qz 8c Q ? perpendiculari- 
bus, eiunt ut z D 8c 5 d. Unde habita ratione diftantia- 
rum Qz8c Q£, erunt vires panicularum p& * sd mo- 
vendum fpaium A B in partes com rarias, ut D t« z Q x p, 
Sc d ? * £ Q x p. At per condjuones Problematis debenc 
fumma» hujufmodi contrariarum virium efie inter fe «e* 



^aales, 



Ob 
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Ob angulos ad D & d reclos, funt pun&a D & d ad 
circumterentiam circuli diamefro C Qdefcripti. Sir iftius 
circuli centr;-m E. Tum ductis E z Sc E I circulo occur- 
rentibus ia F St I, f & i, erit Bz« zQ = Fz-zl — 
E.F q :— Ez.q: = EQq:-Ezq :,&• d g „ f Q = E 5 q : 
■ — E Qq : Qirue erit fumma omnium E Q_q : * p — 
Ez q : x p = tummae omnium E § q : « *• — E Qq :% *■ > 
&terminis tranfpofitis,fumma omnium EQq: *p+ T : 
— . fummas omniu n Ezq: * p + E?q : * *, hcc.eft, 11 
p ponatur tam pro particuiap intra circulnm, quam pro 
particula» cxtra circulum, erit fumma omnium EQq: 
x p — fummoe omnium E z q : * p. Ad C Q duc 
normalem z s. Tum erit Ezq: =Czq: +ECq: 
« — Q C «Cs, Quo valore ipfius E z q : ei fub- 
ftituto, & a?quatione debite tra&afa, tandem inve* 
nies fummam omnium C Q x C s x p = fummae om 
nium C z q : * p. UnJe cft C Q 

fumrra? omnium C z q : x p A . . . 

_ _ .^- — . j & . At emm eft fumma 

fumm: ommum C s x p 

omnium Czq:* p ipfa quantitas C in calculo centri 

Gfcillationis : &• fi centrum gravjtatis fit G, & ad C Q. 

ducatur normalis G g, &• corpus ipfum dicatur A, erit 

fumma omnium C s x p = C g x A. Unde eft C Q 

Q 

= ^ r* Sit centrum Ofcillationis O; tum per 

Cg » A 

Tbeor. i. erit CO = t^-t» Uude eft C g : CG : .• 

CG x A 

CO : C Q. Quare per O du&a ad C O perpendicularis 

tranfibit per pun&um Q. Q. E. I. 
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